CCKA receptor activation stimulates p130(Cas) tyrosine phosphorylation, translocation, and association with Crk in rat pancreatic acinar cells.
p130(Cas) (Crk-associated substrate), because of its structure as an adapter protein, can interact when tyrosine-phosphorylated with a large number of cellular proteins and therefore be an important modulator of downstream signals. A number of growth factors, lipids, and a few G protein-coupled receptors can stimulate p130(Cas) tyrosine phosphorylation. Recent studies show that tyrosine phosohorylation of intracellular proteins by the hormone/neurotransmitter cholecystokinin (CCK) in rat pancreatic acinar cells may be an important signaling cascade. In this study, we show in rat dispersed pancreatic acini CCK-8 rapidly stimulates tyrosine phosphorylation of p130(Cas), reaching a maximum (6.6 +/- 1. 4)-fold increase with a half-maximal effect at 0.3 nM. Activation of protein kinase C by TPA or increases in [Ca2+]i by the calcium ionophore A23187 stimulated p130(Cas) phosphorylation. Blockade of CCK increases in [Ca2+]i or PKC activity did not alter CCK-8-stimulated p130(Cas) phosphorylation; however, simultaneous blockage of both cascades caused a 50% inhibition. Partial inactivation by C. botulinum toxin of the small GTP-binding protein Rho caused a 41 +/- 12% decrease in the CCK-stimulated p130(Cas) phosphorylation. Disruption of the actin cytoskeleton with cytochalasin D, but not the microtubule network with colchicine, completely inhibited CCK-8-stimulated p130(Cas) phosphorylation. Total p130(Cas) under basal conditions was largely localized (70 +/- 2%) in the membrane fraction, and stimulation with CCK-8 induced total p130(Cas) translocation from the cytosolic fraction. CCK stimulation also caused a (5 +/- 1)-fold increase in p130(Cas) tyrosine phosphorylated in the plasma membrane. Treatment with tyrphostin B44 inhibited CCK-8-stimulated p130(Cas) phosphorylation, but it had no effect on p130(Cas) translocation. CCK-8 caused rapid formation of a p130(Cas)-Crk complex. In conclusion, our results demonstrate CCKA receptor activation causes rapid tyrosine phosphorylation of p130(Cas) through PLC-dependent and -independent mechanisms that require the participation of the small GTP-binding protein Rho and the integrity of the actin cytoskeleton, but not the microtubule network. Moreover, CCKA receptor activation causes translocation of p130(Cas) to the membrane and an increase in membrane tyrosine-phosphorylated p130(Cas). The translocation to the membrane does not require antecedent tyrosine phosphorylation. CCKA activation promotes the rapid formation of a p130(Cas)-Crk complex. These results suggest that p130(Cas) is likely an important modulator of downstream signals activated by CCK-8, possibly involved in regulating numerous cellular effects, such as effects on cell growth or cell shape.